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&RQFOXVLRQV 6HYHUDO FOLQLFDO DQG DQJLRJUDSKLF FKDUDFWHULVWLFV ZHUH LGHQWL¿HG DV LPSRUWDQW















































3XUSRVH 6WHQWLQJ RI FRURQDU\ ELIXUFDWLRQ OHVLRQV RIWHQ UHVXOWV LQ FRPSOLFDWLRQV OLNH GLVVHFWLRQV
OHDGLQJWRDQLQFUHDVHGUDWHRIUHVWHQRVLVLQSDUWLFXODUDWWKHVLGHEUDQFK6%RVWLXP7KLVLVWKRXJKW
WREHGXHWRLQVXI¿FLHQWVXSSRUWRIWKHVLGHEUDQFKE\WKHVWHQWVWUXFWXUH:HVWXGLHGDQHZO\GHYHORSHG
GHGLFDWHG ELIXUFDWLRQ VWHQW 3DWK¿QGHU DQG FRPSDUHG LW WR WKH VWDQGDUG FOLQLFDOO\ DYDLODEOH VWHQW
;,(1&(970LQDSRUFLQHPRGHORIFRURQDU\ELIXUFDWLRQVWHQWLQJ
0HWKRGV6WHQWVZHUH LPSODQWHG LQ/$'GLDJRQDODQG/&;PDUJLQDOELIXUFDWLRQVZLWKDVWHQW WR
DUWHU\UDWLRRIXQGHUJXLGDQFHRI'DQG'4&$(DFKDQLPDOUHFHLYHG&ORSLGRJUHODQG$6$
WKURXJKRXWWKHIROORZXSSHULRGDFXWHQ DQGGD\VQ $QLPDOVUHFHLYHGERWKVWHQWW\SHVDQG



















%DFNJURXQG$FFRUGLQJ WR FXUUHQW JXLGHOLQHV SHUFXWDQHRXV WUHDWPHQW RI XQSURWHFWHG OHIW PDLQ
FRURQDU\DUWHU\8/0&$KDVD&ODVV,,ELQGLFDWLRQ0XOWLFHQWHUUHJLVWU\GDWDRI8/0&$WUHDWPHQW
ZLWK'(6LPSODQWDWLRQKDYHUHSRUWHGHQFRXUDJLQJUHVXOWVXSWR\HDUVRIIROORZXS
0HWKRGV$OOFRQVHFXWLYHSDWLHQWVZKRXQGHUZHQWHOHFWLYHLPSODQWDWLRQRIHLWKHUVLUROLPXV6(6RU
SDFOLWD[HOHOXWLQJVWHQW3(6IRUGHQRYR8/0&$OHVLRQVEHWZHHQ0DUFKDQG0D\ZHUH
DQDO\]HGZLWKWKHDLPWRUHSRUWYHU\ORQJWHUPFOLQLFDORXWFRPHV
5HVXOWV$WRWDORISWVZHUHWUHDWHGZLWK3(6DQGZLWK6(6LPSODQWDWLRQ
'LVWDOOHIWPDLQGLVHDVHZDVIRXQGLQSDWLHQWV+LJKPRUWDOLW\ULVNVFRUHV(XURVFRUH!
ZHUHSUHVHQWLQZKLOHFRPSOH[DQJLRJUDSKLFFKDUDFWHULVWLFV6<17$;6&25(ZHUH
IRXQGLQSDWLHQWV$GRXEOHVWHQWWHFKQLTXHZDVSHUIRUPHGLQSDWLHQWVZLWKWKH
µ&UXVK¶WHFKQLTXHPRVWXWLOL]HGLQRIFDVHV3HULSURFHGXUDO0,UDWHZDVZKLOHQR4ZDYH
0,GHDWKRUXUJHQW&$%*RFFXUUHGGXULQJKRVSLWDOL]DWLRQ$QJLRJUDSKLFIROORZXSZDVSHUIRUPHG
LQSDWLHQWV$WDPHGLDQIROORZXSRI\HDUV,45SDWLHQWVGLHG$PRQJ
WKHPZHUHFDUGLDFGHDWKV2IWKHVHFRXOGEHFRQVLGHUHGDVSRVVLEOHODWHVWHQWWKURPERVLV
672QHSWKDGDGH¿QLWHODWH67DWPRQWKVZKLOHRQGRXEOHDQWLSODWHOHWWKHUDS\795RFFXUUHG
LQSDWLHQWVUH3&,DQG&$%*DQG7/5LQRIZKRPZHUHLQSWV
WUHDWHGIRUGLVWDO/0&$VWHQRVLV
$WORQJWHUPIROORZXS!\HDUVIUHHGRPIURPGHDWK0,DQGFHUHEURYDVFXODUHYHQWVZDV
&RQFOXVLRQV7UHDWPHQWRI8/0&$VWHQRVLVZLWK'(6DSSHDUVDVVRFLDWHGZLWK IDYRUDEOHFOLQLFDO
RXWFRPHVPDLQWDLQHGDWYHU\ORQJWHUP!\HDUVFOLQLFDOIROORZXS
